OCT-15-2003 18=16 CONNOLLY BOUE LODGE 8.HUTZ 202 293 6229 P. 05/22 

DocketNo.:21776-00044-US 
Application**, 09/436,637 xn thf, CT AIMS 

The following listing of claims replaces all prior versions and listings: 
! (Previously Presented) A chemical supply system for supplying a mixture 
solution * a chemical treatment chamber, wherein said mixture solution includes a h q uid 
chemical mixed and diluted with a solvent, said chemical S u PP ly system eompn^ 

at l6 ast one chermca. reservoir that is easy to carry, where* saul liqmd chemical is stored 
in said chemical reservoir at a high concentration; 

a piping system m which said solvent flows, wherein said piping system mcludes a 
dischargeportionforsaidmixturesolutionatanendportionthereoftand 

a chemica! supply means for feeding out a predetermined quantity of sa.d hquid chenucal 
from said chemical reservoir into a connecting pipe; 

a chemical discharging means connecting said connecting pipe to said p.pmg system and 
a^ged to discharge said liquid chemical from said connecting pipe into said solvent ,n the 
piping system at a linear velo^ty that is sigmficantly greater than a linear velocity of said so Went 
to produce said mixture solution at a described uniform concentrate. 

2 (Previously Presented) The chemical supply system of claim 1, wherein: 

S aid chemica! supply means is a chemical supply pump including a flow passage for 
passing a predetermined liquid chemical; 

a suction valve which is closed by a pressure rise of said liquid chemical is proved at a 
flowing-in port of said flow passage, and a discharge valve which is closed by a press- fall of 
said liquid chemical is provided at a flowing-out port of said flow passage; 

said flow passage includes a liquid contact surface, at least part of is made of a compact 
member will, non-permeability and a high anti-corrosion property with respect to saxd liqum 
chemical, part of said compact member being made into a movable wall; and 

a shaker is connected to said movable wall, said movable wall being oscillated m a 
direction substantially perpendicular to a surface of the movab le wall by dnving said shaker to 
periodically change the volume of said flow passage. 

3. (Previously Presented) The chemical supply system of claim 1, wherein said 
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asecondp^pforstonngsaidliquidche^fedoutfromsaidfirstpurnpand 

predetermined pressure to said liquid comical for a predetermined nme. 

4. (Previously Presented) The chemical supply system of ciaim 3, wherein said 

second pump comprises: 

a chemical storage means in which said liquid chemical is stored; 

chemical in said chemical storage means; and 

ohemical in said chemical storage means, wherem said pressure control means is — ! on 
the basisofameasurementresultofsaid liquid level measurement means, and where* a 
predetermined quantity of said liquid chemical is supplied to said piping system. 

5 (Previously Presented) The chemical supply system of claim 1, wherein said 
chemical' supply means is a pump, said chemical supply system farther comprising a coohng 
me ans for cooling an interior of saidpump and an interior of a piping portion between said 
chemical reservoir and saidpump relative to a temperature of the liquid chemical. 

6 (Previously Presented) The chemical supply system of claim 3, wherein said 
sh aker is controlled such that the absolute value of a negative pressure at the time of sucking sa ld 

discharge time when said shaker oscillates and drives said movable wall. 

7 (Previously Presented) The chemical supply system of claim 1, further comprising 
a degassing tube disposed between said chemical reservoir and said chemical supply means, 
wherein said degassing tube includes a surface layer that is a degassing membrane, wherein said 
liq uid chemical is passed through said degassing tube in a state that an external pressure of said 
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liquid chemical is performed. 

8 (P.viouslyPrcsente^Th.chemicalsupplyayste.ofclaiml.whercinsaid 
c Weal' discing means comprises a capillary disposed in »d connecting p.pe. 

9 (P.viouslyPresented)^^ 

,0. (Previously Presented) The chemical supply system of claim 9, further 
chemical passing through said piping system; 

. — -■«— •-— - ° fsmi r so : 

„« ™«« »~, «*> "" m " ~ i ,. 

I IL* „ — . — ■ ■ — °< <» — by - " — *r 

of said liquid chemical. 

1 1 (Previously Presented) The chemical supply system of claim 1. further comprising 
a mixing means for producing a rotational flow in said mixture solution to stir and umfomuze 

said mixture solution; > 

wner ein said mixing means has a spiral pitch in a flow passage for saul rmxture soUmon, 
and a rotational flow is produced by said mixture solution passing through sa,d p.tch. 

12 (Previously Presented) The chemical supply system of claim 1, further 
comprising a mixing means for producing a rotational flow in said mixture solution to shr and 
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uniforrnize said mixture solution; 

whcre in said mixing means includes a flowing-in portion and a flowing-out pornon that 

are slightly offset. 

13 (Previously Pressed) The chemical supply system of claim 1, wherein: 

sald auxiliary reservo, has a U.uid surface level Ration m ea„s for regulated 
reservoir. 

,4 (Previously Presented) The chemical supply system of claim 1. wherein said 
liqui d surface level regulation means comprises a pair of bar-.ilce sensors ^«"«*™ 
Members, and wherein sa,d liquid surface ,evel regulaUon means calculates s,d U.tud urf. 
Landachangingspeedmereofhy— saneicc^ 

15. (Previously Presented) The chemical supply system of claim 1, further 

sing: 

a connecting flow passage < 



C ° mPnSmg " . connecting said piping system and said chemical supply 



means; 



a connecting tube branching from a portion of said piping system upstream of sa,d 
connects flow passage, wherein said connecting tube is connected to said chemical supply 
means to form a closed system, and wherein sam solvent flows in said closed system to defoam 

when said chemical reservoir is unused. 

16 . (Withdrawn) A substrate cleaning apparatus in which a cleaning liquid is .applied 
to a set substrate to clean, characterized by comprising 
a chemical supply system comprising 

5 
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frnm said chemical reservoir and feeding out it, and 

a™*.*, «d S ol«U.»H»w i n ! tos»i d pipings 
„U mixtue solution betog ned » sad etariit 

compact member is made into a movable wall, and 

, oo^d » »d — waU i. P-ovided, «. »d wH » 

volume of said flow passage periodically. 

18 . (Withdrawn) A chemical supply pump described in claim 17, characterized in that 
said compact member is conductive, 

19. (Withdrawn) A chemical supply pump described in claim 18, characterized in that 
5 aid conductive compact member is made of amorphous carbon. 

20. (Withdrawn) A chemical supply pump described in claim 17, characterized in that 
said compact member is made of ceramics or sapphire. 

6 
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21 (Withdrawn) A chenuca! supply pump bribed in claim 17, characterized by 

movable wall, between said movable wall and said shaker. 

22 (Withdrawn) A chemical supply pump described in claim 21, characterized by 

23 (Wi*drawn)Achemica^^ 
^dshakerisaUoe.ctric oscillator for 0 sciUatin 8 said movable waU by piezoelectr.c 

transduction. 

24 a sup* *»* a«iw » — — ^ ta *" 

wall is made of said conductive compact member, and 

waU sandwichmg, as a dielectric substance, said limUd chemical passing through s.d flow 

passage, is measured, 

25 (Withdrawn) A chemical supply pump described in claim 1 7 charactered in that 
said movable wall hasashape that become, thicker from thecenter to the penphery. 

26 (Withdrawn) A chemical supply pump described in claim 21. characterized in 
^anauxihary member for uniformly— ing me pressure from said drive transm^on 

means. 

27 (Withdrawn) A chemical supply pump described in claim 21, characterized in 
tot in said drive transmission means, in anticipate of reaction received & om saad lyd 
chemicaiwhenadirect oscillat.on t—on portion to sai d movabie wall , pressed S a,d 
oscillation —ssionportion and theportion where said reaction is great are formed to be 
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thicker. 

28 (With^vn) A chemicai supply pump described in .aim 17, 
and a predetermined gas is passed through said gas vcntUation system. 

each of said suction valve, said discharge valve, and said movable wall. 

30 (Withdrawn) A chemical supply pump described in claim 1 7, characterized in that 
.coding means for coolingthe interior of said flow passage relative* to the chemical 
temperature, is provided. 

31 (Withdrawn) Achemicai supply pump described in clarm 17, characterized in that 
said shaker contro.s such that the absolute value of a negative pressure at the time of sudong 
.aidhcuidchemicalinoneperiod of osci.lation is as small as possible and the sucnon ume ,s 
longer man the discharge time when it oscillates and drives said movable wall. 

32. (Withdrawn) A chemical supply apparatus characterized by comprising 
a chemical supply pump, and 

a connecting flow passage connecting a supply flow passage that is a passage for a 
sdventwithwhichsaidliquidchemicalismi^andsaidchem.calsupplypump, 

wherein a tubule member directly connecting said supply flow passage is proved « sa.d 
connecting flow passage, and, 

in said chemical supply pump, 

a flow passage for passing a predetermined hquid chemical is formed, a suction valve 
which i. closed by pressure rise of said liquid chemical is provided at a flowmg-m port of «d 
flow passage, and a discharge valve which is closed by pressure fall of satd liquid che.mcal » 
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volume of said flow passage periodically, and, 
^veofsaidcherrucalsupp^^ 
Remember into said solvent passing to ou g K said S upp ly flow passage to co^d a 

mixture solution at a desired concentration, 

33. (Withdrawn) A chemica. supply apparatus described in daim 32. characterized in 

velocity of said solvent passing through said supply flowpassage. 

34 (Withdrawn) A chenucal supply apparatus described in claim 32, characterized in 
that „ electrode surrounding part of sa>d connecting flow passage U provided^ the 
ecstatic capacityofsaidhcuidchemicalpassing through said 

measured by said electrode. 

35 (Withdrawn) A chemical supply apparatus described in claim 32, characterized by 
comprisingachermcal discharge stop means surrounding part of said connecting flow passage 

near said tubule member, 

said chemical discharge stop means operating so as to suck some uuanuty of s*d soKent 
in saul supply flow passage from said tubule member synchronously with stop of satf chenncal 
supply pump. 
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36. (Withdrawn; w ^ elect ri c heating system for heating sajd hqmd 

^a, chemical a—* >-» ^"^JJLi^^'.-w- 

chemical to apredetermmed temperature, and heanng by sai 
synchronously with stop of said chemical supply pump. 

37 (Withdrawn) A chemical supply apparatus describe* in claim 35, charged in 

with stop of said chemical supply pump. 

compnsingachemical discharge stop means whichis directly connected to part of said 

said tubule member of said supply flow passage, 
saidchemicalmscha.gestopme^^^^^ 

timber into said ^l^P— ^^^^^^"^ 

d 10 nush out said liquid chemical remaining in said connecting flow passage to «d 



side. 

39. 



change of said liquid chemical is made minimum. 

40 (Withdrawn) A chemical supply apparatus described in claim 32, characterized in 
that said tubule member has an electric heating system for heating said liquid chemical to a 

passage. 

41 . (Withdrawn) A chemical supply apparatus described in claim 32, characterized in 
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supply flow passage of S aid tubule member, ^ is ^ 

«he temperature differencebe^^^^^^ 
synchronously with said chemical supply pump, and the flow 
is monitored. 

that said solvent is ultrapure water. 

thai said tubule member is conductive. 

44. (W^awn) A chemical supply apparatus described in daim 43, characterized in 
tot said tubule member is made of amorphous carbon. 

45. (Withdrawn) A chemical supply system comprising 
at least one kind of chemical reservoir easy to move, 

said supply flow passage, 

said chemical supply apparatus comprising 

a chemical supply pump, and 

solvent with which said liquid chemical is mixed, and said chemical supply pump, 

said connecting flow passage, and, 

in said chemical supply pump, . 

which is closedbypressureriseofsaid liquid chemical is provided at a flowmg-m port of a,d 

provided at a flowing-out port of said flow passage, 

at leas, part of a liquid contact surface in said flow passage „ made of a compact member 

11 
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in a direction substantially perpendicular to its wall suriace y 

^ «„ „id «..v» p-»e «" «» «™ >— * "'^ 

„,i « tn^tiire solution at a desired concentration, 

» f tsi4 supply «~ p-*. » *» ° f - a pump " 

apparatus. 

46 ( wiO,d,.w»)A« S u P piv.y.™^w^^"-^f by 

portion. 

1 rWrihed in claim 46, characterized by 

47. (Withdrawn) A chemical supply system described m ciau 

chemical passing through said supply flow p^age. and 

..concentration regulation means for regulating the concentrat.on of ^d mixture solunon 
passing through said supply flow passage, „,,„«„.*£! 

.herein said control sy^^ 
supplyquantityofsaidliouid chemical to said solvent of said chemical supply pump, and a 
concentration control means for driving said concentration regulation means, 

sa id chemical supply control means drives said flow rate regulation means, 
said chemical supply control means and said concentration control means are connected, 
^aresultofconcentrationcontrolbysaidconcentration control means is fedbaclcosaid 
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/is AVithdiawn) A chemical supply system ae«,i 

to , ,„d liquid level wUton — » " ■ ~" " 

and its change over time. 

52 Withdrawn) A chemical supply system described in claim 45, characterized in 
*at said supp»y flowpassagehas a connecting tube branching from aportion correspond,^ to 

disconnected to said chemical supply pump to form a closed system, and, 

wh en said chemical reservoir is unused, said solvent is made to flow » sa>d closed 
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system to defoam. 

53 (Withdraw) A enseal supply system described in claim 45, characterized in 

53. ^wiuiuiavyii; chemical reservoirs in 

said soWent passing through said supply flow passage, in a desired order. 

54 (Withdrawn) A chemical supply system described in claim 45, character^ in 

tube in a state that the external temperature pressure of said deg«sa»B 
of said liquid chemical is performed. 

t0 a set substrate to clean, comprising a chemical supply system, 
said chemical supply system comprising 
at least one kind of chemical reservoir easy to move, 

a supply flow passage, 
sZLca. supply^ 

supply pump to compound a mixture soiution at a desired concentrate compnsmg 

a chemical supply pump, and „ a „- oe for a 

flow passage, and, 

in said chemical supply pump, 
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AppfeationNo 09/436,637 . $ ^ at a flowmg-mport of sad 

whichisdosedbypresswcnseofsaid .q M ofsaid liqu id chemical is 

flowpassage.andadischa.gevalvcwhich.closedbypressurefallof 

provided at a flowing-out port of said flow passage 

atleastp ^ f a liq ui d — 
withnon-penneabiUtyandahighanti-corros^ property to smdhciU! 

in a diction substantially perpendicular to Us wall surface by 

-'-ofsaidflow P a, S a g epe«, ^ by using sai d nature solution as 

said substrate cleaning apparatus oeing ^ 
said cleaning liquid. 

S6 (Withdrawn) A substrate clearing apparatus described in claim 55, charactered 

57 . (Withdrawn) A chemical supply method using a chemical supply pump. 

characterized in that, 

in said chemical supply pump, 

a flow passage for passing a predetermined liquid chenucal n formed a sucUon v I vc 
a flow pas ^^.uouid chemical is provided at a flowmg-m port of sa ld 

flow passage, and a discharge vaive wnim 

.. . flowing-ow P« ° f *" 0( , m . mb „ 

volume ofsaid flow passage periodically, and 

solvent passing througlt said supply flow passage to compound a mixture solution at a desired 
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concentration. 

the flow direction of said solvent, and nressure SU ch that the linear 

^tyof.aidli^ohcmical discharged from s.d tubule m^ber ^ater 
velocity of said solvent passing through «d supply flow passage. 

supP ly port proved at an end portion of said supply flow passage. 

60 (Withdrawn) A chemica! supply method described in clahn 57 character** in 

sr==rs=ss==- 

passage, in a desired order. 

flow passage, and a discharge valve winch * closed by pressure fall 

v „« M ^ ^» '»^*;^ d , iqu , d « , ta » . 

said chemical supply pump is driven, saia nqui 
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passing through said supply flow passage, a m*m ^ 
composed, and said mixture solution .s used as sa>d cleanmg 



surface. 



for cleaning a substrate, wherein said mixture solution 

dilu ted with a solvent, said chemical supply system . ^ is stored 

at least one chemical reservoir that is easy to move, wherem sard hq 

a chemical supply means for sucnng a p 

•a wwi reservoir and feeding said liquid chemical out; 

at a desired concentration andjsaBph e d to th, e subs tratew 

:« prevented fro m being pollut ed. 
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